Introduction

1
The perception of an earthquake depends on whether the observer is located on a lower or 2 upper floor within a building. It is well known that perception of transitory effects is quite 3 dependent on the observer's location. Inside a building, ceteris paribus, there are some specific 4 factors that increase the perception of macroseismic effects. Macroseismic scales propose only a 5 qualitative approximate description of the varying effects felt, as they refer only to the lower or 6 upper floor where the observation is made. For example, the Mercalli-Cancani-Sieberg (MCS) 7 (Sieberg, 1930) and the Modified Mercalli Intensity (MMI) scales (Wood and Neumann, 1931) 8 describe the second degree as "Felt only by a few people, extremely susceptible, in perfectly 9 quiet situations, almost always on the upper floors of buildings." The European Macroseismic 10 Scale (EMS) (Grünthal, 1998) describes the seventh degree as "Many find it difficult to stand, 11 especially on upper floors." Moreover, the recommended practice is "To discount all reports 12 from observers higher than the fifth floor when assigning intensity" (Grünthal, 1998) . These wave (Drimmel 1984 , Kanai 1957 , Celebi 2000 , Balendra et al. 2002 . To analyze the role of 18 observation floor and building height on earthquake perception and to quantify these effects, we 19 analyzed over 36000 macroseismic questionnaires, collected in Italy, reporting transitory effects.
20
Unlike research by other authors dealing with skyscraper structures, in which effects are more 21 pronounced (Brownjohn et al., 2001) , our investigation focuses on buildings that are no higher 22 than ten stories. and a few (7) had a magnitude greater than or equal to 5, including the L'Aquila mainshock .8, 6 April, 2009) . Through an automated procedure, described in Sbarra et al. (2009) answer has a total score equal to 100 and if an effect is present in more than one macroseismic 39 degree, the score is equally divided among all considered intensities. An answer pointing to a 40 lack of a specific effect adds scores to degrees that exclude that effect; unanswered effects, on 41 the other hand, do not produce scores. Scores pertaining to each answer are then added, resulting 42 in a total score for each degree. The maximum value of the distribution should point to the most 43 probable intensity, but there can be more than one macroseismic degree with similar high scores.
44
The intensity degree assigned to each questionnaire is thus calculated through a weighted 45 average of the degrees with a score higher than 75% of the maximum score for that 
56
Our sample contains data coming from both near and far fields, as our web-based 
60
The distribution of building heights show that about 90% of the data pertains to buildings of 61 less than five stories (Table 1) , while the category of buildings of 10 or more stories has been 62 disregarded, due to the scarcity of data. More than 50% of the data come from observers on the 63 first or second floors. It is important to note that in Italy reinforced concrete is the most common 64 building material. scale. This procedure has been done separately for each earthquake to eliminate the regional 77 attenuation trend.
78
Data coming from municipalities with less than 3 questionnaires were excluded in order to 79 avoid poor assessment of the average intensity assigned to those towns. We also excluded data 80 coming from municipalities having average MCS intensities of less than II-III, corresponding to 81 those that were reportedly not felt. Other questionnaires that were excluded from the analysis 82 were those that pertained to effects felt in the city of Rome that were caused by earthquakes 83 belonging to the L'Aquila earthquake sequence. This decision was motivated by several factors.
84
Defining a meaningful stable intensity for the whole city is problematic due to the size of the 85 urban area. In fact, intensity data coming from several locations in the same city presented 86 differences, due not only to local factors but also different epicentral distances, which should be 87 accounted for by a proper attenuation law (Sbarra et al., 2011) . Moreover, more than 7,000 88 questionnaires were received from the Rome municipality; this abundance could bias the results, Therefore, as stated in the macroseismic scales, the effects felt inside the lower floors of a 101 building are of a lower intensity than those felt inside higher floors.
102
The residuals show a negligible variation with hypocentral distance for the lower floors, 103 whereas for the higher floors residuals show a scattered variation. To statistically determine the 104 significance of these differences among the residual averages of each floor, a Student's t-test was 105 applied using average and standard deviation for every distance bin (Tables S1-S4 available Table 2 , 119 square symbols in Figure 3 ). Table 2 ). In this way it was possible to highlight, through a new analysis of the data, any lowest floors is half MCS intensity degree (Figure 3 ). This value is well below the correction of
158
"reducing the assigned intensity by one degree for every so many floors" (Grünthal, 1998) , that 159 did not find general favor in the macroseismic community. The intensity residual reaches 0.4 for 160 9 floors higher than 6 and earthquake magnitude between 5 and 6, while for low magnitudes (3 -161 4) it is 0.1 ( depending on earthquake magnitude and depth (Table 2 ).
166
Our results indicate that even the building height has an influence on intensity, although this 167 parameter is never mentioned on macroseismic scales. The shorter buildings (1 or 2 stories) 168 record a progressive lowering of intensity versus distance with respect to the others (Figure 4 ).
169
The increased intensity attenuation for short buildings (reaching -0.3 MCS at a hypocentral 
175
The presented results on the quantification of floor effects have been possible thanks to the 176 availability of a vast quantity of data. Moreover, for the first time, the building effect has been 177 evidenced using transitory effects rather than damages reports. 
